Abstract. A surface receptor for an agglutinin, exposed in transformed but not in normal cells, arises in normal mouse cells during lytic infection by polyoma virus. The structural change in the surface membrane characteristic of transformed cells and of cells productively infected by wild type virus fails to occur in normal mouse cells infected by mutants of the virus that are unable to cause transformation. The exposure of the receptor site by wild type virus is reversibly blocked by inhibitors of DNA synthesis.
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A change in structure of the cell surface membrane, associated with the loss of contact inhibition of growth, can be detected by a cytoagglutinin present in wheat germ lipase.1 2 A glycoprotein isolated and purified from wheat germ3 causes the agglutination of several virus-transformed and other malignant cells, but not of normal cells or of phenotypic revertants of virus transformed cells. 2 The site on the membrane to which the agglutinin binds is present but not exposed in normal cells; mild protease treatment leads to the exposure of the site in normal cells and, concomitantly, to their release from contact inhibition of growth.4 The exposure of the site parallels the loss of growth regulation of cells both in vitro and in vivo5. Cell lines and virus strains were described.,' Infections were at a multiplicity of 5-10 plaque forming units (pfu)/cell. Unadsorbed virus was removed by rinsing the infected monolayers at the end of a 1-hr adsorption period. Monolayers of 3T3 cells were infected while subconfluent in order to facilitate the resuspension of cells at the time of harvest.
Results and Discussion. In Table 1 are shown the results of agglutination Table 3 indicate that the reaction of wheat germ agglutinin with the site exposed in lytic infection by polyoma virus is similar to that described previously for the reaction of the agglutinin with transformed cells. 3 In addition to the N-acetylglucosamine-containing site which reacts with the wheat germ agglutinin, lytic infection by wild type polyoma virus also exposes the receptor site for the jack bean agglutinin, concanavalin A,7 which has a-methylglucose and a-methylmannose specificity. The results given in Table 4 demonstrate that the concanavalin A site is exposed only by wild type virus, not by the mutant.
The kinetics of exposure of the wheat germ agglutinin site by wild type virus is shown in Fig. 1 . In several experiments, the time at which the site began to be exposed, though somewhat variable, was around 18-20 hr; agglutinability reached its maximum by about 24-26 hr after infection.
There is a requirement for DNA synthesis in wild type infected cells in order for the membrane change to occur, as shown by the experiments in Table 5 .
FdU, which acts primarily as an inhibitor of thymidylate synthetase,8 blocks the exposure of the site when present from 0-24 hr after infection. The possibility that this drug interferes with nucleotide-sugar metabolism, thereby affecting synthesis of membrane components, need not be considered, since the same results were obtained with feedback inhibition of dCDP synthesis by thymidine,9 not known to be a carbohydrate carrier in mammalian cells.
The site is exposed 6 hr after conditions are restored which allow the resumption of DNA synthesis (see Table 5 ). This rapid appearance of agglutinability suggests that some viral function(s) expressed in the absence of DNA synthesis is involved in the subsequent membrane change. The kinetics of the membrane change in a normal infection (see Fig. 1 ) would be consistent with the function being "early," occurring before or at the time expected for the onset of viral DNA synthesis. In addition, the membrane change detected by concanavalin A occurs in 3T3 cells infected by simian virus 4010 where there is little if any viral DNA synthesis (ref 11 ; Smith, B., Imperial Cancer Research Fund, London, personal communication; Levine, A. J., Princeton University, personal communication). Thus, the requirement of DNA synthesis for the membrane change seems to pertain to cellular DNA, the synthesis of which is stimulated during productive infection by polyoma virus. 12 Further support for the involvement of cellular DNA synthesis in the membrane change comes from experiments with African Green Monkey kidney cells lytically infected with SV40 virus: In CV-1, a monkey line in which host DNA synthesis is stimulated by the virus, the site for wheat germ agglutinin is exposed, whereas in BSC-1, another monkey line in which the stimulation does not occur,13",4 the site is not exposed. The site can be exposed in BSC-1 cells upon infection with adenovirus 5, which also stimulates some cellular DNA synthesis early in infection'.
Although the stimulation of host cell DNA synthesis by the virus appears to be necessary for the membrane change, it seems not to be sufficient since polyoma mutant NG-18 is capable of inducing cell DNA synthesis in 3T3 cells (unpublished results). The uncoupling of the membrane change from cell DNA synthesis by the mutant suggests either that some aspect of the DNA stimulation by the mutant is faulty or that two distinct viral functions are involved.
The ability of polyoma mutant NG-18 to give rise to abortive transformation' has been tested and found to be lacking (unpublished results). This latter finding implicates the membrane change in the transient establishment of the transformed phenotype.
A single complementation group, defined by temperature sensitive mutants of polyoma virus, has been found to be defective in the abilitv to initiate transformation;'7-'9 the gene function impaired in this class of mutant, however, appears to be different from that of NG-18 since the temperature sensitive mutant retains the ability to cause the abortive transformation responses.
Further evidence for a viral function causing exposure of the site for wheat germ agglutinin has recently been obtained with a temperature sensitive mutant of polyoma virus (unpublished results).
Summary. 
